INTRODUCTION {#sec1-1}
============

Spinal tumors broadly fall into two divisions, namely, extradural and intradural tumors. Further, intradural tumors can be either intra- or extramedullary in location. Common intradural extramedullary tumors are schwannomas, neurofibromas, and meningiomas while metastases form the bulk of the extradural lesions. Spinal meningiomas are usually intradural in location. However, very rarely (2.5-3.5%), these tumor scans be found lying entirely outside the dura.\[[@ref1]\] A review of the literature revealed only seven cases of extradural spinal meningioma (EDSM) reported till date. However, all these cases have thoracic spine involvement. Here we report two cases of EDSM involving the cervical spine. We discuss their clinic-radiological findings and operative and follow-up details and discuss our cases in the light of relevant literature.

CASE REPORTS {#sec1-2}
============

Case 1 {#sec2-1}
------

### Clinical and radiological details {#sec3-1}

A 50-year-old man presented to the emergency services with complaints of neck pain associated with tingling and burning paresthesia of all the four limbs for 8 months and progressive spastic quadriparesis with bladder disturbances for the past 1 week. Neurological examination revealed bilateral lower limb weakness \[Medical Research Council (MRC) Grade 1/5\] with normal power in both the upper limbs. Deep tendon reflexes were exaggerated in all four limbs. Sensory examination showed graded sensory loss below C4 level bilaterally.

Magnetic resonance imaging (MRI) showed an extradural en plaque lesion extending from C1 to C4, part of which was traversing through the right C2/3 intervertebral neural foramen, encasing the vertebral artery without its luminal compromise. On T1-weighted imaging, the lesion was iso- to hypointense, and it was isointense on T2-weighted imaging with intense contrast enhancement \[[Figure 1](#F1){ref-type="fig"}\]. Presumptive diagnosis before surgery was extradural malignant spinal tumor (such as lymphoma or malignant peripheral nerve sheath tumor) with a rare possibility of chronic granulomatous pathology.

![(a) Sagittal T1W shows isointense extradural lesion from C2 to C4 (b) T2 coronal shows lesion on right side and pushing the cord to the left (c and d) Postoperative images show no evidence of residual tumor](JCVJS-7-65-g001){#F1}

Operative intervention {#sec2-2}
----------------------

After C2-C4 laminectomy, the tumor was found to be a soft, fleshy, vascular mass on the right side of the spinal canal. It was easily separable from the underlying dura with weak attachments at places. A near-total excision of the mass was performed coagulating the dural attachments. However, a small remnant, encasing the vertebral artery was intentionally left behind. Intradural exploration was done but no tumor extensions were seen. As the case was taken on an emergency basis, frozen section sampling was not possible. Later, it was revealed from the histopathological examination that the mass was a meningothelial meningioma \[World Health Organization (WHO) Grade I\].

Postoperative course {#sec2-3}
--------------------

The patient became completely symptom-free after surgery and showed significant clinical improvement with improvement in lower limb muscle strength (+1/5 to +4/5) over a period of 2 weeks. MRI at 6 months follow-up showed no tumor recurrence \[[Figure 1](#F1){ref-type="fig"}\].

Case 2 {#sec2-4}
------

A 41-year-old gentleman presented with complaints of tingling sensation in the right hand, with progressively increasing spastic quadriparesis of 4 months duration. The patient also noticed neck movement restriction and straining during micturition for 2 months. Neurological examination revealed bilateral upper limb power of 3/5 MRC, and lower limb power of 4/5 MRC. Sensory examination showed graded sensory loss below C6 level bilaterally.

MRI showed an extradural en plaque lesion extending from C3 to C7 on the left side, showing T1 hypointensity and T2 hypointensity with intense contrast enhancement. There was no evidence of any transforaminal extension or transforaminal widening \[[Figure 2](#F2){ref-type="fig"}\].

![(a) Sagittal T1 weighted image showing isointense extradural lesion extending from C2 to C4 (b) shows intense contrast enhancing mass extending from C2 to C4 mainly on the left side. Axial contrast images (c) shows lesion extending along the foramen and is purely extradural (d) Postoperative images 4 years later reveal no recurrence](JCVJS-7-65-g002){#F2}

Operative intervention {#sec2-5}
----------------------

After laminectomy, the tumor was found to be extending from C3 to C7 level. The mass was reddish white, highly vascular, and soft in consistency. This was present more on the left side without any ventral extension. Complete excision of the tumor was performed. No intradural extension was seen following intradural exploration. Histopathological examination revealed meningothelial meningioma.

Postoperative course {#sec2-6}
--------------------

Significant alleviation in spasticity and improvement in motor power was seen at follow-up of 6 months (MRC Grade 5/5 bilateral). Postoperative MRI at 6 months and 24 months did not reveal any residual mass \[[Figure 2](#F2){ref-type="fig"}\].

DISCUSSION {#sec1-3}
==========

Meningiomas, aptly named by Harvey Cushing, arise contiguously from the meninges. The origin seems to be the arachnoid cap cells in the arachnoid cell rests present within the meninges.\[[@ref2][@ref3]\] They are the second most common intraspinal neoplasms after nerve sheath tumors. A well-established female preponderance (4:1) and predisposition of thoracic spine typifies spinal meningiomas (with around 80% of the tumors occurring in the thoracic spine).\[[@ref4]\] Most begin manifesting themselves during the fifth or sixth decade of life. Spinal meningiomas commonly occur as ventral/ventrolaterally located intradural extramedullary tumors, arising from arachnoid cap cells near the ventral nerve root.\[[@ref5]\] Approximately 10% of intradural spinal meningiomas may have an extradural extension but exclusively extradurally located meningiomas are extremely rare.\[[@ref4][@ref6][@ref7][@ref8][@ref9]\] Only seven cases of EDSMs have been described in the literature \[[Table 1](#T1){ref-type="table"}\].

###### 

Reported cases of extradural spinal meningiomas

![](JCVJS-7-65-g003)

The cases reported till now show a female predilection and susceptibility of the patients in their fourth or fifth decade of life. Although ourpatients presented in their fifth decade of life, they were both male, unlike in previously published reports. Moreover, all previous reports show a thoracic spine involvement unlike our patients. Our cases were also unique in that the tumor was located posteriorly/posterolaterally unlike usual meningiomas.

Normally a time lag exists between symptom onset and presumptive diagnosis. Common presentations are pain, sensory/motor deficits, and sphincter weakness. Usually back pain/neck pain augurs motor and sensory changes, with sphincter problems occurring last.\[[@ref10]\]

In both instances, patients suffered from mild paresthesias in all four limbs for a few months before spiraling into acute decompensation, which manifested as spastic quadriparesis, with urinary incontinence. This resulted in the patients becoming bedridden and catheter-dependent. Posterior/posterolateral location of the tumor would have compressed the posterior columns first, leading to early occurrence of paresthesias before the development of weakness of corticospinal tract origin. A review of the reported cases shows that the symptoms tend to be very subtle and longstanding. This is expectedly due to indolent growth rates of meningiomas. However, as seen in our patients, en plaque rather than focal growth pattern and transforminal growth allowing "natural decompression" of the cord must have contributed to the late onset of symptoms.

Pathogenesis and pathology {#sec2-7}
--------------------------

Multiple competing theories exist to explain the genesis of exclusively extradural meningiomas. One theory contends that they originate from ectopic arachnoid cells, around the periradicular nerve root sleeves, at the junction of the dura and spinal leptomeninx.\[[@ref6]\] Another postulates that the thin periradiculardura may have vestigial embryonic remnants of the arachnoid mater and villi. This may produce extradural meningiomas close to the root.\[[@ref4]\] A less likely theory suggests that islands of arachnoid tissue migrate into extradural space, eventually producing meningiomas.\[[@ref4][@ref6]\]

Common histological patterns are meningothelial, fibroblastic, transitional, and psammomatous, with most case reports demonstrating the meningothelial and psammomatous types.\[[@ref11]\]

Histopathological analysis of our cases revealed a meningothelial pattern (WHO Grade I) in both the cases. Immunohistochemistry revealed a low KI-67 index (2-3% in Case 1, 1-2% in Case 2), suggestive of a low-grade lesion, with vimentin and EMA positivity, classical of meningioma.

Imaging {#sec2-8}
-------

MRI is the best imaging modality for spinal meningiomas. A precise demarcation between the tumor and its cord relations is necessary for surgical intervention. Typically the lesion looks iso- or hypointense on T2-weighted images, in contrast to most hyperintense epidural tumors, barring lymphomas, which can be hypointense in up to 50% of the cases.\[[@ref7][@ref10]\] Our cases showed a similar radiological presentation but with foraminal widening and transforaminal extension in Case 1.MRI also shows vertebral artery encroachment as seen in our first case. With both cases showing extradural sheet-like tumor growth, T2 hypointensity, and strong enhancement, a suspicion of infiltrative lesion-like lymphoma or granulomatous lesion was considered. Hence, intraoperative pathological examination using either frozen section examination or squash cytology is very important.\[[@ref12]\]

Treatment {#sec2-9}
---------

Gross total tumor resection has been advised, along with resection of the part infiltrating the bone or paraspinal space. For posterior locations, a posterior laminectomy or hemilaminectomy is recommended. Anterior locations are approached *via* laminectomy extension toward the facets, with minimal displacement of the cord. An anterior approach using posterolateral thoracotomy is another alternative. Spine stabilization is necessary if posterolateral approach compromises the facet joints.\[[@ref13][@ref14]\] Prognosis after surgery is highly dependent on the extent of excision and evidence of invasion on histology.\[[@ref13]\]

As the pathogenesis suggests that EDSMs arise from the dural root sleeve and not from its external surface, the dura need not be excised. The flip side is that the dura has to be opened to rule out any intradural extension of the meningioma,\[[@ref4]\] which in our cases also did not reveal any intradural component.

CONCLUSION {#sec1-4}
==========

Pure spinal extradural meningioma is a rare entity. As we have shown, it can affect the cervical spine, can be located posterolateral to the dural tube, usually presents with en plaque growth, and may have transforaminal extensions as well. Preoperative presumptive diagnosis can be extremely difficult and requires a high index of suspicion. These lesions are amenable to complete surgical extirpation and do not require excision of dural attachments. The surgical outcome is satisfactory. More such cases need to be reported in the future for gaining further insight into this rare disease.

Financial support and sponsorship {#sec2-10}
---------------------------------

Nil.

Conflicts of interest {#sec2-11}
---------------------

There are no conflicts of interest.
